Cortico-cortical relations of cat somatosensory areas SIV and SV.
Sensory cortex is characterized by multiple representations of a given modality which are generally highly interconnected and hierarchically arranged. The cat cerebral cortex contains at least five major areas dedicated to somatosensory processing, yet aside from areas SI and SII, little is known regarding the interconnectivity of the other, higher-level regions, such as SIV and SV. Therefore, this investigation examined the anatomical relationship of somatosensory areas SIV and SV to each other. In adult cats, wheatgerm agglutinin-horseradish peroxidase (WGA-HRP) injected into SIV produced retrogradely labeled neurons in SV in a bilaminar pattern. When biotinylated dextran amine (BDA) was injected into SV, orthogradely labeled axon terminals were found in SIV across all laminae but predominated in supragranular locations. In the reciprocal direction, neurons located in both the supra- and infragranular layers of SIV projected across all laminae of SV, but also in a manner that favored the supragranular layers. Because local inhibitory circuits are critical for specific somatosensory response properties, the distribution of GABA-ergic neurons and their co-localized markers calbindin (CB), calretinin (CR) and parvalbumin (PV) was also compared for SIV and SV using immunocytochemical techniques. Although fundamental differences in laminar arrangement were observed between the different GABA-ergic subtypes, the distribution for each subtype was essentially the same in both SIV and SV. Collectively, these connectional, cytoarchitectonic and organizational similarities indicate that SIV and SV are reciprocally connected and share many somatosensory processing and connectional features.